INTRODUCTION {#sec1-1}
============

Axillary brachial plexus block for below elbow orthopedic surgeries provides a safe and low-cost technique with the advantage of prolonged postoperative analgesia.\[[@ref1]\] Various adjuvants to local anesthetics like epinephrine, opioids, neostigmine, tramadol, and recently clonidine have been studied for their efficacy in lengthening the pain-free period.\[[@ref2]\] Clonidine, an imidazoline with selective partial agonist activity on α~2~ adrenergic receptors, has significantly demonstrated its role in this regard.\[[@ref3]\] This effect could be mediated through direct inhibition of C-fiber and Aδ fiber action potential, with little effect on Aβ fibers as reflected by the lack of motor or sensory block to light touch when used as a sole analgesic agent.\[[@ref1][@ref4][@ref5]\] Although systemic administration of clonidine is associated with potentiation of spinal anesthesia in the postoperative period,\[[@ref6]\] it is associated with significant hemodynamic alterations like bradycardia and hypotension as well as central nervous system (CNS) effects like sedation.\[[@ref3]\]

Most of the studies conducted till date has established the role of clonidine as an adjuvant to local anesthetics when administered at the site of peripheral nerve blocks. Adequate comparison with systemically administered clonidine is necessary to substantiate its role as a locally administrable adjuvant in peripheral nerve blocks.\[[@ref2]\] The current study was planned with the aim of comparing locally administered clonidine with systemic control group in terms of the following:

Onset and duration of sensory and motor blockDuration of analgesiaHemodynamic variabilitySedation and other side effect profile

MATERIALS AND METHODS {#sec1-2}
=====================

After obtaining clearance from the Institutional Ethics Committee and written informed consent from the participants, 70 ASA I or II patients aged between 20 and 60 years of either sex, scheduled to undergo elective below elbow orthopedic surgeries in Burdwan Medical College and Hospital, were selected and randomly allocated into two equal groups, namely, group (Gr) S (*n* = 35) and Gr L (*n* = 35), by computerized randomization. Exclusion criteria included h/o hypertension and ischemic heart disease (IHD), peripheral neuropathy, pulmonary, hepatic, and renal diseases, h/o hypersensitivity to local anesthetics, those receiving anticoagulants, psychotropic medicines, or adrenergic agonists, as well as pregnant and lactating woman, and patients having substance abuse. Gr L received 30 ml of 0.5% plain bupivacaine with 150 μg (1 ml) of inj. clonidine locally in the axillary sheath and 1 ml of normal saline (NS) subcutaneously. Gr S received 30 ml of 0.5% plain bupivacaine with 1 ml of NS locally while 150 μg (1 ml) of inj. clonidine was administered subcutaneously. Rescue analgesic was standardized as 50 mg inj. diclofenac to be given when demanded. The drugs were prepared by an anesthesiologist not included in the study and the observations were made by another person unaware of the type of drug received by an individual patient.

All patients received 5 mg of tab. diazepam on the night before operation and no other premedication subsequently. After establishing intravenous access on arrival in the operating room, they were administered the axillary brachial plexus block by the same anesthesiologist using a standard block technique for perivascular approach. At the same time of block administration, the patients received subcutaneous injection of 1 ml containing either the study drug or NS as per the protocol. Monitoring with Kopran^®^ multipara monitor, starting from before administration of the block till 120 min after completion of the block, was done for heart rate (HR), oxygen saturation (SPO~2~), systolic blood pressure (SBP), diastolic blood pressure (DBP), and mean arterial pressure (MAP), and the recordings were taken at 0, 5, 10, 30, 60, and 120 min.

Patients were assessed for onset of sensory and motor block every 5 min for 40 min. Sensory block of ulnar, median, and radial nerves was determined by pinprick along the distribution of each nerve and compared to the same stimulation on contralateral arm. Using a scale of 0 (complete sensory blockade) to 100 (no sensory blockade), patients were requested to quantify the degree of sensory block. Sensory block onset was defined as 30 or less in the said scale and the time was recorded for each nerve to eliminate the error of differential blockade.\[[@ref7]\] Motor block was assessed by thumb abduction (radial), thumb adduction (ulnar), and thumb opposition (median), using a modified Bromage Scale\[[@ref1]\] (3 = extension of elbow against gravity, 2 = flexion of wrist against gravity, 1 = finger movement, 0 = no movement). Motor block onset was defined as reduction of muscle power to 3 or less and the time from block administration was recorded. Duration of sensory block was determined till the complete recovery of sensation, while that of motor block was determined till the recovery of full muscle power. Analgesia was assessed using a 3-point scale for pain using pinprick with 23-G needle (2 = sharp pain, 1 = blunt pain, 0 = no pain).\[[@ref1]\] Duration of analgesia was determined till the patient\'s demand for rescue analgesic. The duration of blockade and that of analgesia were recorded at 120, 180, 240, 360, and 480 min from block administration. Any significant intraoperative hypotension or bradycardia (\>20% change), as well as nausea, vomiting, and other side effects were also noted. Sedation was assessed at 120, 240, and 360 min using a 4-point scale (1 = awake, 2 = drowsy but responsive to command, 3 = very drowsy but responsive to pain, 4 = unresponsive).\[[@ref1]\] At the end of operation, the patients were requested to note the time of full recovery of sensation and muscle power and the nursing staff was requested to note the time of rescue analgesic, which was subsequently verified by the observer.

Sample size was determined from previous studies.\[[@ref1][@ref7][@ref8]\] Assuming 20% increase in the duration of blockade and analgesia as clinically significant with a power of 80, the sample size at 10% level of significance was 64. In this study, 70 patients (*n* = 35 in each group) were selected. Results are expressed as Mean ± SEM/SD. Patient characteristics and times were analyzed for normality and two groups were compared using unpaired *t*-tests. Nonparametric data were analyzed using Chi-square test (χ^2^). A *P* value \<0.05 was considered statistically significant.

RESULTS {#sec1-3}
=======

Of the 70 patients selected, failure of block was observed in 5 patients (2 in Gr L and 3 in Gr S); hence, the results were compared in 65 patients. Both the groups were comparable in demographic profile and duration of surgery \[[Table 1](#T1){ref-type="table"}\]. The onset of sensory and motor block between the two groups yielded no significant difference. Significant prolongation of duration of sensory block in Gr L (625 ± 35 min) was observed compared to Gr S (480 ± 30 min) (*P* \< 0.05). Similar prolongation of motor block was observed (690 ± 38 min in Gr L vs. 535 ± 25 min in Gr S; *P* \< 0.05). Analgesia duration in Gr L (930 ± 45 min) was significantly prolonged than that in Gr S (720 ± 30 min) (*P* \< 0.05). Analgesia score at 240 min was significantly lower in Gr L (*P* \< 0.05), but this difference became highly significant (*P* \< 0.01) at 360 and 480 min, thus emphasizing the prolonged postoperative analgesia in local clonidine group \[[Table 2](#T2){ref-type="table"}\]. Among the hemodynamic parameters, significant differences in HR, SBP, DBP, and MAP were observed in Gr S compared to Gr L, mostly after 30 min of administration of the drug \[[Table 3](#T3){ref-type="table"}\]. These changes persisted even at 120 min. The sedation scores at 120 and 240 min were significantly higher in Gr S than in Gr L (*P* \< 0.01) \[[Table 4](#T4){ref-type="table"}\]. However, they were comparable at 360 min. Both the groups were comparable in their side effect profile.
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Demographic data and duration of surgery
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Comparison of anesthesia and analgesia parameters

![](AER-6-184-g002)

###### 

Hemodynamic variability between two groups

![](AER-6-184-g003)

###### 

Comparison of sedation scores in the postoperative period
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DISCUSSION {#sec1-4}
==========

Systematic review of various adjuvant in axillary brachial plexus block suggests that compared to others, clonidine appears to have greater analgesic benefit with minimal adverse effects. However, studies comparing clonidine as an adjuvant to local anesthetic with a systemic control group are lacking.\[[@ref2]\] This study fairly meets the above requirement. An arbitrary dose of 150 μg of clonidine\[[@ref9][@ref10]\] to 30 ml of 0.5% plain bupivacaine resulted in significant prolongation of sensory block (625 ± 35 min), motor block (690 ± 38 min), and duration of analgesia (930 ± 45 min), without any significant hemodynamic variability in the locally administered group \[Figures [1](#F1){ref-type="fig"}--[3](#F3){ref-type="fig"}\]. On the other hand, the systemic control group showed significant alterations in hemodynamic parameters without any prolongation of anesthesia and analgesia compared to bupivacaine alone group in other studies.\[[@ref8]\]
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Studies emphasizing clonidine as an adjuvant for prolongation of spinal anesthesia and peripheral nerve blocks are well established.\[[@ref1][@ref11][@ref12]\] Again, oral clonidine also prolongs the spinal block.\[[@ref13][@ref14]\] So, the question regarding the exact mechanism of action of clonidine for such analgesic action remains unanswered. High lipid solubility, quick crossing of blood brain barrier, and selective α~2~ receptor agonism at both spinal and supraspinal levels within the CNS producing the analgesic effect may be a possible explanation for the systemically administered group.\[[@ref15][@ref16]\] Comparable analgesia between systemic and local administration of clonidine as the sole analgesic in interscalene brachial plexus block suggests direct peripheral action of clonidine.\[[@ref5]\] The enhancing effect of low-dose clonidine on lidocaine-induced inhibition of action potential of C-fibers and Aδ fibers\[[@ref4][@ref17]\] together with synergistic mechanism of action with local anesthetics\[[@ref1]\] may be the possible explanation to the direct peripheral action.

Addition of clonidine both locally and subcutaneously to mepivacaine plus epinephrine, when compared to mepivacaine plus epinephrine alone demonstrated significant prolongation of duration of analgesia and anesthesia in the local group compared to the other two groups.\[[@ref9]\] The current study results highly corroborate these findings.

The current study findings of significant alterations in HR, SBP, DBP, and MAP, together with significant sedation in the systemic group outweigh the analgesic benefit of systemic administration of clonidine. The primary sympatholytic effect due to reduced peripheral norepinephrine release through stimulation of prejunctional inhibitory α~2~ receptors is responsible for the hemodynamic alteration like hypotension. Whereas bradycardia is an idiosyncratic reaction and sedation is the dose-dependent adverse effect of systemic clonidine administration.\[[@ref18]\]

CONCLUSION {#sec1-5}
==========

Clonidine, in a dose of 150 μg added locally to bupivacaine for axillary brachial plexus block, is an appropriate adjuvant for clinical practice although the exact mechanism of such an action is still speculative. This study also establishes the fact that compared to systemic administration; locally administered clonidine has definite advantage of prolongation of sensory and motor block as well as the duration of postoperative analgesia without significant hemodynamic instability and other systemic side effects like sedation.
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